Summary: Natural dermatophilosis (caused by Dermatophilus congolensis Van Saceghem, 1915) 
INTRODUCTION

Dermatophilosis (caused by Dermatophilus
congolensis Van Saceghem, 1915 ) in camels (Camelus dromedarius Linnaeus, 1758) has only recently been described (6) . Further examination has revealed that the condition is more widespread than previously thought. In this study, the disease is described and the extent of involvement in the field re-examined. As camels are normally reared in close proximity to other domestic animals, such as goats and cattle, it is important to examine the pattern of dermatophilosis in these three species. Natural outbreaks of the disease are described in sheep reared in an area where camel dermatophilosis was found. Experimental infection of bovine calves and goats with a D. congolensis strain isolated from camels is described.
MATERIALS AND METHODS
Epidemiology
A visit was made to the Samburu district, which is one of the principal camel-rearing areas in northern Kenya. In this district, approximately 66,000 camels are reared by Samburu pastoralists in scattered homesteads. They are reared in close proximity to goats and cattle, although they stay in their own enclosures or bomas at night.
The Samburu district lies in a semi-arid region with an annual rainfall of approximately 500 mm. In this region, approximately 400 camels in various pastoral homes were visited and their skin condition examined. A thorough examination of all camels was performed at the Ol Maisor farm, where the condition was initially diagnosed. Approximately 500 camels are reared on this commercial ranch, together with sheep, goats and cattle. This farm is also located in a semi-arid area in the Laikipia district, with an annual rainfall of 500 mm.
Bacterial isolation
Skin scabs from suspected cases were obtained and the scabs emulsified with Ringer's solution before being plated on sheep blood' agar plates as previously described (6) . The plates were incubated for 48 h at 37°C and the cultures examined. Positive cultures were stained with Gram, Giemsa and methylene blue stains.
Inter-species infection
Two seven-month-old calves and two four-month-old goat kids which had no signs of dermatophilosis were selected for challenge with D. congolensis obtained from camels.
Four sites on both dorsal flanks of each animal were shaved and then cleaned with alcohol to remove body oils. Each site was scarified with sandpaper (grade 2) as described by Abu-Samra and colleagues (1), until hyperaemia without bleeding was seen. Graded doses of D. congolensis in ten-fold dilutions (10 4 to 10 8 colony-forming units/ml) were applied on the scarified skin and wetting maintained for three days. Skin lesions were observed for two months after inoculation. Skin scabs were obtained from positive cases where dermatophilosis was established after experimental infection, and bacterial isolation was performed.
RESULTS
Epidemiology
Clinical camel dermatophilosis was found in twenty camels in the Samburu district. The signs varied from mild wool matting to extensive skin scabs over more than 50% of the skin (Fig. 1) . The age groups affected varied from six-month-old camels to adult camels of approximately four years.
At the Ol Maisor farm, thirty camels of varying ages were observed to have varying stages of dermatophilosis. Clinical dermatophilosis was also found on twenty sheep, some of which were severely infected with thick grey scabs.
Bacterial isolation
D. congolensis was confirmed in fifty samples by bacterial isolation and staining (Fig. 2) . 
DISCUSSION
Dermatophilosis has only recently been described in camels (6) . The scope of the condition has not yet been ascertained, but it appears to be more widespread than originally thought. The disease occurs in several herds examined in the Samburu district, as well as in a commercial ranch in the Laikipia district, affecting camels of a wide range of ages (six months to four years). All of these cases occurred in semi-arid areas, although high rainfall and high humidity are known to predispose animals to dermatophilosis (13, 15) . Camel calves are more susceptible than adults and if the
Inter-species infection
Both the two calves and two goats had established signs at the site of experimental infection ten days later. Only the two lowest dilutions had established infection in both species. The scabs were characterised by encrustation with thick greyish scabs from which D. congolensis was isolated.
In both calves, disseminated skin lesions were found on the head thirty days after infection. In one calf, two lesions were found: one with a diameter of 5 cm on the right frontal bone just below the eye, and the other 6 cm in diameter just above the left eyelid (Fig. 3) . In the other calf, a lesion 10 cm in diameter was found, involving almost the entire upper left eyelid (Fig. 4) . All of these lesions were hard crusts which left raw hyperaemic areas on removal. D. congolensis was isolated from skin scabs obtained from these lesions.
FIG. 4
Dermatophilus congolensis infection on the upper eyelid of an experimentally-infected calf
condition is combined with malnutrition this may result in death. Adult camels are unlikely to suffer mortality but the condition may lead to reduced production. A large number of herds would have to be examined to determine the effects of age and sex on mortality.
Bovine streptothricosis is known to be of little significance in commercial herds and is more serious in traditionally-managed herds (9) . Up to 5% of animals reared in these free-range conditions were seropositive and in Zambia rainy weather, vegetation type (e.g. grass savannah, woodland savannah, thorny bush) and the presence of ticks and biting flies were indicated as important factors in the appearance and course of dermatophilosis (14) . These factors would also appear to influence camel dermatophilosis in the same way. The prevalence of bovine streptothricosis has been found to be higher among animals with Amblyomma variegatum ticks (4, 12) . These ticks are abundant on camels, especially where they are allowed to roam freely with no tick control measures. Such ticks may also have dropped from the wild animals which live in these vast savannah lands. It would therefore be expected that free-range camels would have a higher incidence of D. congolensis than those on commercial ranches.
In cattle, the use of a single injection (20 mg/kg) of long-acting Oxytetracycline is curative in 35.9% of cases; the less severe the infections, the better the results (10).
Although not yet determined, similar responses would be expected from camels.
By contrast, ovine dermatophilosis is widely described in many sheep-rearing countries (2, 16) . The lesions may occur widely over the body causing loss of condition and even death. The disease can cause a mortality rate of up to 6% (17). The most important economic loss is due to blowfly strike on the dermatophilosis lesion (5). Although no deaths associated with ovine dermatophilosis were found in this study, it is possible that such deaths do occur.
Inter-species infection has been described previously, using D. congolensis strains from cattle (1). Camels, calves, goats, sheep, donkeys and rabbits were successfully infected locally by skin scarification with bovine isolates. It has been shown that D. congolensis strains differ in their pathogenicity (3, 7) . The present study indicates that a D. congolensis strain from camels is just as effective in establishing infection in cattle and goats. In this study, disseminated lesions on the head were observed in two calves. In previous animal inoculations, disseminated infections were not established in ewes (11) , rabbits, calves, goats, sheep, donkeys and camels (1), and sheep, guinea-pigs, mice and cats (8) . The pattern of disseminated lesions is more consistent with the natural disease where the whole flank of the animal is affected. Disease spread generally occurs through contact, which was probably the case in this study, as the animals were observed to rub themselves on the infected flanks.
Since camels are reared alongside cattle and goats, it is important to establish the relationship between the species with regard to D. congolensis infection. Although it would be difficult to ascertain the source or cycle of D. congolensis infection in these species, it would be useful to compare the different strains isolated from different animals. Current efforts are aimed at comparing the different isolates. 
Résumé: L'infection naturelle des dromadaires (Camelus dromedarius) par
